Folylpolyglutamate synthetase inhibition and cytotoxic effects of methotrexate analogs containing 2,omega-diaminoalkanoic acids.
The properties of a series of methotrexate analogs containing 2,omega-diaminoalkanoic acids have been investigated. The compounds were potent inhibitors of dihydrofolate reductase but, unlike methotrexate, they were also inhibitors of mammalian folylpolyglutamate synthetases. The potency of synthetase and reductase inhibition increased with increasing length of the 2,omega-diaminoalkanoate moiety. The most cytotoxic compound and the most potent inhibitor of both dihydrofolate reductase (I50 = 2.5 to 4 nM) and folylpolyglutamate synthetase (Ki ca. 4 microM) contained 2,5-diaminopentanoic acid (ornithine). These compounds were 70- to 100-fold less cytotoxic than methotrexate to human leukemia cell lines; however, they retained their potency against sublines resistant to methotrexate via defective transport. Their dual loci of enzyme inhibition and their efficacy against methotrexate transport-defective cell lines indicate that these compounds may be an important new class of antifol.